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10:50 a.m. The Toxicity of Mercury for Chickens Royce J. Emerick
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11:30 a.m. The Poultry Diseases We Are Seeing... Mahlon Vorhies, DVM
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1:15 p.m. Boyd J. Bonzer Presiding
1:15 p.m. Animal Science Research and the
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1:30 p.m. Factors that Affect Egg Production Costs Boyd J. Bonzer
1:50 p.m. Cutting Feed Costs . C. Wendell Carlson
2:10 p.m. What the Computer Can Do for You Phillip E. Plumart
2:40 p.m. Coffee
3:10 p.m. The South Dakota Egg Marketing Task Force John Seih
4:00 p.m. Where Do We Go from Here? Boyd J. Bonzer
4:20 p.m. Business Meeting, S.D.P.I Assn. Martin Muchow
Election of Directors
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6:30 p.m. Annual Poultry Awards Banquet
Master of Ceremonies Cliff Stewart
Entertainment Dorothy Stager
Producer of the Year Award Dale Dunker
Poultryman of the Year Award F. Lloyd Shinnick
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Poultry Section
Summary of Costs and Income of Layer Flocks on the SDSU Record Program
Boyd J. Bonzer^ and Phillip E. Plumart^
Sixteen flockowners cooperating in the South Dakota State University Computerized
Flock Record Keeping Program submitted operating costs, fixed costs and hired
labor figures after their flocks were closed between March, 1972, and June, 1973.
The figures were submitted to the computer and a business analysis report
for each flock was prepared for the flockowner. The report was divided into four
sections—income, egg production costs, return to labor and management and flock
performance. Stimmaries of the Income and flock performance of all flocks on the
program are included in A.S. Series No. 73-14 entitled "Flock Record Summary" so
they will not be covered in this report.
The egg production costs section was divided into two parts—operating costs
and fixed costs.^ The average figures and the range for the sixteen flocks are
recorded in Tables 1, 2 and 3. The sianmarized data are compared to the data of
16 other flocks closed out between October, 1971, and April, 1972, as reported
in A.S. Series 72—11 (September, 1972). Howe'̂ er, the discussion here will pertain
only to the 1972-73 flocks. The size of each flock for 1972-73 averaged 9,101
birds. The average cost of producing a dozen eggs, excluding labor and management,
was 23.58 cents. The average income per dozen for all eggs sold was 22.95 cents,
which left the flockowners with a deficit of 0.63 cents per dozen and nothing
for labor and management.
The operating costs of 21.26 cents per dozen were about 90% of the total
cost for producing a dozen eggs excluding labor and management. Six and one-
half cents or about 28% was in the net cost of the pullet. The initial pullet
cost averaged $1.67, insurance and Interest on pullets amounted to another 8.7
cents per pullet and salvage value for the old hens decreased the cost by an average
of 34.0 cents per pullet, so that the net cost per pullet was $1,417.
Feed accounted for about 59.7% of the cost of production. Each dozen eggs
took an average of 14.08 cents worth of feed that ranged from 3.06 to 4.21 cents
and averaged 3.39 cents per pound.
The rest of the operating costs were medication, maintenance, utilities,
insurance on buildings and equipment, and miscellaneous items that averaged 0.02,
0.11, 0.40, 0.11 and 0.02 cents, respectively.
Fixed costs are high first costs but represent a very small part of the total
cost of producing a dozen eggs. In this sample, fixed costs amounted only to
2.32 cents per dozen, about 9.84% of the total operating and fixed costs for the
^Extension Poultryman.
^Assistant Professor and Extension Poultryman.
projects. Building depreciation averaged 0.77 cents, equipment depreciation averaged
0.82 cents. Interest on Investment averaged 0.65 cents, and taxes averaged 0.08
cents per dozen eggs.
Return to labor and management varied from a profit of 6.06 cents to a loss
of 4.40 cents per dozen for all eggs sold (Table 4). Seven of the sixteen flocks
had a plus Income for labor and management, whereas, overall, the sixteen flocks
averaged a loss of 1.10 cents per dozen. The high Income flock used feed costing
$64.45 per ton and averaged 70.07% hen-day production with an Income of 23.64
cents for all eggs sold. The lowest Income flock had a $66.92 per ton feed cost,
70.72% hen-day production and received 19.57 cents per dozen for all eggs sold.
Table 1. Operating and Fixed Costs for Layer Flocks on the South Dakota
State University Flock Record Program, 1971-72 and 1972-73
Average Average Range
Factor 1971-72 1972-73 1972-73
Flock size 8,581 9,101 3,098 - 20,200
C/doz. C/doz. O/doz.
Total operating cost 22.14 21.26 18.60 - 23.82
Total fixed costs 2.40 2.32 0.74 - 3.78
Total production costs 24.54 23.58 20.15 - 26.25
(excluding labor and mgmt.)
Average Income 24.30 22.95 19.57 - 31.30
Return to labor and management -0.24 -0.63 -4.40 - +6.06
^Sixteen different flocks In each period.
Table 2. Operating Costs of Layer Flocks on the South Dakota State
University Flock Record Program, 1971-72 and 1972-73
Average cost Average cost Range
Factor 1971-72 1972-73 1972-73
cents cents cents
Initial cost per pullet 170.00 167.00 161.00 - 178.00
Insurance and Interest per pullet 6.00 8.72 0.00 - 12.95
Less salvage value per pullet 22.60 34.00 24.60 - 57.26
Net pullet cost 153.40 141.72 111.33 - 158.52
C/doz. ^/doz. C/doz.
Net pullet cost 7.60 6.53 4.60 - 7.96
Feed cost 13.68 14.08 12.36 - 18.44
Medication cost 0.03 0.02 0.00 - 0.14
Maintenance cost 0.17 0.11 0.00 - 0.50
Utilities cost 0.48 0.40 0.18 - 0.64
Ins. on bldg. and equip. 0.11 Ooll 0.00 - 0.41
Misc. costs 0.07 0.02 0.00 - 0.17
Total operating costs 22.14 21.26 18.60 - 23,82
^Sixteen different flocks In each period.
, i
Table 3. Fixed Costs of Layer Flocks on the South Dakota State
University Flock Record Program, 1971-•72 and 1972-73^
Average cost Average cost Range
Factor per dozen per dozen per dozen
1971-72 1972-73 1972-73
cents cents cents
Building depreciation 0.61 0.77 0.23 - 2.29
Equipment depreciation 0.88 0.82 0.19 - 2.91
Interest on Investment 0.69 0.65 0.29 - 1.08
Taxes 0.23 0.08 0.02 - 0,28
Total fixed costs per dozen 2.40 2.32 0.74 - 5.77
^Sixteen different flocks In each period.
Table 4. Range of Return Per Dozen to Labor and Management for
16 Layer Flocks In Each Period, 1971-72 and 1972-73
Return Return
1971-72 1972-73
cents/dozen cents/dozen
-6.34 to •f3.75 -4.40 to +6.06
South Dakota State University
Brooklngs, South Dakota
Department of Animal Science A.S. Series 73-14
Poultry Section
Flock Record Summary
Phillip E. Plumart^ and Boyd J. Bonzer^
A computerized flock record keeping system has been developed at South Dakota
State University. A report Is computed and published monthly from data received
from approximately 60 flockowners. The records of those flocks completing their
laying cycle during the calendar years of 1968, 1969, 1970, 1971, 1972 and through
June of 1973 are summarized In Table 1.
During this 5% year period. It may be noted that the average laying cycle
Increased from 12.96 months In 1968 to 14.07 months in 1973. This Indicates a
tendency for the flocks to be kept a little longer now than In 1968.
The figures reported for flocks closed out during the first six months of
a year have been remarkably close to the final averages for that year and, hence,
seem to be quite Indicative as to what the figures for the full year will be.
The average number of hens housed has almost doubled during this time. Increasing
from 5,869 to 9,600. The percent depletion has decreased from 1.03 to 0.79% per
month. This reduction seems to have been due to flocks now being vaccinated against
Marek's disease. The 1973 depletion of 0.79% per month represents a 32% reduction
of the 1971 depletion of 1.16% per month.
The percent hen-day and hen-housed production steadily declined for 4 years
from 65.1 to 63.2 and from 60.6 to 58.5, respectively. However, a small reversal
of this trend Is occurring In 1973.
The percentage of eggs sold as Grade A large dropped from 68.80 to 60.93
and the total eggs sold as Grade A dropped from 87.05 to 79.17 In 1972. This
trend Is also being reversed In 1973.
Due to a great change In egg prices, the average Income per dozen eggs sold
rose from 25.49 cents for those flocks closed In 1968 to 34.74 cents for those
closing In 1970. It then dropped to 21.26 cents for those closed In 1972 and
rose again to 24.60 cents for those closed the first half of 1973. The lowest
feed cost per dozen eggs of 13.73 cents was attained by those flocks closed out
In 1970 when the egg Income was the highest at 34.74 cents per dozen. The lowest
Income of 21.26 cents per dozen was received by those flocks closed out In 1972.
The average Income per hen housed over feed cost rose from $2.17 for those
flocks closed In 1968 to $4.21 for those closed In 1970 and then dropped to $1.27
for those closed In 1972. The average gross egg Income similarly rose from $29,617
per flock closed In 1968 to $51,797 for those closed In 1970, dropped to $38,138
In 1972, and rose to $50,399 for those closed out during the first half of 1973.
^Assistant Professor and Extension Poultryman.
^Extension Poultryman.
Table 1. South Dakota Laying Flock Record Program Summary, Averages
for Flocks Closed During 1968, 1969, 1970, 1971, 1972 and 1973
25 40 45 47 48 29
flocks flocks flocks flocks flocks flocks
closed closed closed closed closed closed
during during during during during through June
1968 1969 1970 1971 1972 1973
Days from 20 weeks 394 415 422 404 396 428
Number of hens housed (HH) 5,869 5,990 7,312 7,679 9,302 9,600
Percent depletion 13.4 15.3 17.3 15.4 14.7 11.1
Percent hen-day
production (HD) 65.1 64.4 64.1 63.6 63.2 64.0
Eggs per hen (HD) 258.9 268.2 274.6 254.3 248.9 273.4
Percent HH production 60.6 59.4 58.6 58.6 58.5 60.4
Eggs per hen (HH) 241.6 247.6 250.8 234.7 230.6 258.1
Lb. feed per dozen 4.41 4.43 4.21 4.31 4.38 4.36
Percent Grade A, large 68.80 65.35 63.92 63.84 60.93 68.07
Percent Grade A, medium 15.79 18.06 18.54 15.50 15.69 14.76
Percent Grade A, small 2.46 3.07 3.17 2.59 2.55 2.04
Percent total Grade A 87.05 86.48 85.63 81.92 79.17 84.87
Average Income per
dozen sold (cents) 25.49 30.91 34.74 26.18 21.26 24.60
Feed cost per dozen
(cents) 14.23 14.14 13.73 14.82 14.75 15.45
Income per HH over
feed cost ($) 2.17 3.33 4.21 2.16 1.27 1.92
Feed cost per ton ($) 64.58 63.78 63.80 68.73 67.35 70.84
Gross Income for
period ($) 29,617 37,493 51,797 38,912 38,138 50,399
South Dakota State University
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Amlno Acid Supplementation of Low Protein Layer Diets With
Glyclne, Glutamlc Acid, Threohlne and Vallne
1 2
H. Choudhury and C. W. Carlson
Previous studies have shown near maximum performance from laying hens when
a 16% protein diet diluted to 10% protein with glucose was supplemented with 0.15%
DL-methlonlne, 0.19% L-lyslne and 0.04% DL-tryptophan. A supplement of 0.20%
DL-lsoleuclne caused the hens to produce a small but significantly Increased number
of eggs. Glyclne at 0.5% tended to favor the response from Isoleuclne, suggesting
Its requirement for maximum utilization of amlno acids.
A further study was conducted this year utilizing glutamlc acid as wdll as
glyclne to further check on this enhancing effect. DeKalb 161 pullets were fed
the 10.8% protein basal diet from 24 to 40 weeks of age containing the additional
methlonlne, lyslne, tryptophan and Isoleuclne. Following this depletion period,
0.05% DL-vallne and 0.10% DL-threonine with glyclne eilone and In all combinations
with glyclne and glutamlc acid each at 0.25, 0*3 and 1% levels were fed for an
additional 16 weeks. A total of 16 pullets received each diet with the Individual
treatments and results as Indicated In Table 1. It was apparent that the basal
diet was quite adequate for supporting good egg production and that none of the
treatments significantly improved performance. The apparent response from 1%
glyclne and glutamlc acid suggests that these hens may have needed additional
nonspecific amlno nitrogen with this diet. Further work will be necessary to
clarify this point.
Previous studies from this station had not shown any response from ammonium
citrate. However, studies In New York, Arizona and Wisconsin have Indicated that
under some conditions hens will respond with improved performance from nonproteln
nitrogen (NPN) siipplements. It remains to be clearly established whether or not
NPN Is of Importance In this present work. However, from the standpoint of attempting
to find other essential amino acids or establishing more adeqtiate levels of the
ones presently used, the chances are rather remote that much progress c£ui be attained
by this type of an assay because of the good performance being experienced with
the basal diets.
Although apparent performance of hens fed these low protein diets has been
good, the amlno acid composition of eggs produced does not appear to be the same.
The amounts of several essential amlno acids have been shown to be from one-third
to one-half less In the eggs from these hens as compared to eggs from hens receiving
a 16% protein diet. This large difference would be important and awaits confirmation.
^Former graduate student, now on Post-Doctoral Appointment, University of
Cincinnati Medical School.
^Professor and Leader, Poultry Research and Extension.
Table 1. Effect of Amino Acid Additions to a 10% Protein
Layer Diet with Added Methlonlne, Lyslne,
Tryptophah and Isoleuclne
Egg
production
Feed per
dozen
£:gg
weight
Body
. Mortality weight
% kg gm % kg
1. Basal 72.3 1.68 56.8 0.0 1.63
2. 0.1% Threo^ +0.5% Glyc^ 68.7 1.75 55.0 4.2 1.75
3. 0.05% Val3 + 0.25% Glyc 73.1 1.67 57.3 0.0 1.57
4. 0.25% Glyc + 0.25% Glut^ 68.6 1.88 55.0 0.0 1.68
5. As 4+0.1% Threo 72.3 1.71 56.2 0.0 1.66
6. As 4 + 0.05% Val 70.6 1.75 56.2 0.0 1.58
7. 0.5% Glyc +0.5% Glut 70.2 1.70 57.3 8.3 1.71
8. As 7+0.1% Threo 74.4 1.58 55.3 4.2 1.65
9. As 7 + 0.05% Val 69.4 1.84 57.1 0.0 1.71
10. 1% Glyc + 1% Glut 75.3 1.65 57.2 8.3 1.71
11. As 10 + 0.1% Threo 74.3 1.58 54.8 0.0 1.60
12. As 10 + 0.05% Val 71.6 1.69 58.8 2.1 1.71
^Threonlne (DL).
^Glyclne.
3vallne (DL).
^Glutami c acid (L).
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Some Effects of Low Protein Grower Diets at Two Energy Levels
Fed With and Without Antibiotics on Subsequent Egg Production
C. E. Holmquist, R. A. Nelson and C. W. Carlson^
Numerous studies, including several at this station, have shown that layer-
type pullets can tolerate diets as low as 10 to 12% protein during the growing
period. In fact, subsequent reproductive performance of pullets reared on sudi
diets has been just as good as that of pullets reared on diets of higher protein
content. Other work has shown that use of low energy grower diets, i.e., 1800-
2300 Calories of Metabolizable Energy per kilogram, have produced pullets capable
of performing as well or better than those reared on higher energy diets, 2800-
3100 Gal./kilogram. Layer house mortality has generally been lower for pullets
grown on the lower energy diets. However, the low energy fed pullets require
much more feed, the relative proportions are in inverse relationship to the energy
level of the diet. Consequently, pullet growers have generally not used low energy
feeds extensively, i.e., oats or barley with hulls or other fiber sources vs.
com or milo as the cereal poi±ion. This study evaluated two energy levels with
and without an antibiotic. Antibiotics have not been shown to be of value for
this period of growth on higher energy feeds. But, with low energy feeds, we
have little or no information as to their potential value.
Sixty 8-week old pullets of each of three commercial strains of layer-type
chickens were placed into each of 12 floor pens using corn-cob litter. They had
been grown on the high energy, corn-soybean starter diet described by Carlson
and Bonzer (1970, Fact Sheet 502). Two grower diets were formulated to contain
10% protein and 1950 Calories (M.E./kg) or 12% protein and 2900 Calories. Each
was fed with and without 22 ppm each of Neomycin and Terramycin. Each diet was
fed to three pens of pullets. At 21 weeks of age representative pullets of each
strain and treatment were placed in laying cages and fed layer diets of 16 or
18% protein. Pullets of two strains were also fed a 14% protein diet supplemented
with methionine.
The results shown in Table 1 indicate that the grower diets elicited no difference
as to subsequent reproductive performance. Data not shown indicated that the
pullets grown on the 10% low energy diet were a bit slower in coming into production.
However, after two periods there were no differences. Omitting the first period,
when egg size was so small that marketable eggs were not produced, showed that
overall performance was excellent and markedly uniform. Strain one came into
production at a much more rapid rate than the other two strains, but in subsequent
periods strain two outproduced the others and essentially laid as many total eggs
as strain one. However, the strain two eggs were smaller. The very low mortality
of strain one and the rather high mortality of strain three would be significant
if confirmed.
^Former Superintendent; Superintendent, Poultry Research Center and Professor
and Leader, Poultry Researcdi and Extension, respectively.
Even during the period of peak performance, there was no effect of grower
diets as shown In Table 2. The data shown for strain performance Indicate that
strain two performed best on the 16% protein diet. Its smaller egg size at that
period might be of some conceim. The effect of protein In the layer diet on egg
size Is consistent with previous reports. Egg size on the 14% protein and methlonlne
diet was about adequate, and overall performance was equal to that of hens fed
the other diets.
These results Indicate that there were no differences In subsequent performance
obtained from the grower diets used. A study Is now under way In which each of
these strains and grower diets are being used again to check these results.
Treatment
Table 1. Performance of Laying Hens as Influenced
by Grower Diet and Strain
Hen-day
Production
Feed per
Dozen
kg
weight Mortality
%gm
Grower Diet
A
10-1950 70.4 (78.8)^ 2.2 (1.5) 57.1 (58.4) 5.6
10-1950+ 70.9 (78.5) 2.3 (1.5) 57.4 (58.7) 10.2
12-2900 71.8 (78.8) 2.0 (1.5) 56.4 (57.7) 8.3
12-2900+ 70.4 (77.5) 2.1 (1.5) 57.1 (58.4) 7.4
Strain
1 72.6 (78.6) 1.8 (1.6) 58.0 (59.3) 1.4
2 71.3 (79.4) 2.2 (1.5) 55.9 (57.1) 6.9
3 68.9 (76.8) 2.3 (1.5) 57.2 (58.6) 15.3
All hens on a similar 16% layer diet.
^Elght 28-day periods starting at 22 weeks of age with 36 pullets of each
strain that had been fed each grower diet.
10-1950 = 10% protein, 1950 Cal. of M.E./kg.
10-1950+ = 22 ppm Neomycln find Terramycln.
12-2900 = 12% protein, 2900 Cal. of M.E./kg.
^Numbers In parenthesis are data obtained by omitting the first period.
Table 2. Ferfornance of Laying Hens at Peak Production
as Influenced by Grower Diet, Strain and Layer Diet
Hen-day Feed per Egg
Treatment production dozen weight Mortality
% kg gm %
Grower Diets
Hens on 16% protein
10-1950 81.9 1.4 55.2 0.9
10-1950+ 80.5 1.5 55.7 1.9
12-2900 82.8 1.4 54.7 4.6
12-2900+ 81.6 1.4 55.4 1.9
Hens on 18% protein
10-1950 81.4 1.5 57.6 0.3
10-1950+ 81.2 1.5 57.4 0.6
12-2900 80.6 1.6 57.1 3.4
12-2900f 80.9 1.5 57.0 2.9
Strain
Hens on 16% protein
1 80.9 1.5 56.1 0.7
2 84.5 1.4 54.4 2.1
3 79.7 1.4 55.3 4.2
Hens on 18% protein
1 81.0 1.6 58.1 0.2
2 80.7 1.5 56.1 2.8
3 81.4 1.5 57.7 2.4
Hens on 14% protein and methionine
2 79.4 1.4 55.1 5.3
3 80.5 1.4 55.6 2.8
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Comparisons of a Midget vs. a Standard
Sized Strain of Laying Hens
E. Guenthner and C. W. Carlson^
Two new strains, one standard sized and the other approximately 70% as large,
were acquired and tested for performance. The chicks were grown in floor pens
to 20 weeks of age on standard growing diets and then placed in 12- and 16-inch
layer cages. The hens were placed in cages at normal and high density, i.e.,
3 or 4 hens per 12-inch cage and 4 or 5 hens per 16-inch cage. All were fed the
same diet, 16% crude protein and 2900 Gal. M.E. The test lasted 10 months.
The main effects of strain, cage size and population density are shown in
Table 1. Egg production of the midgets was well below that of the standard sized
strain. Considerably more soft-shelled eggs were produced by the midgets. Although
the diet contained 2.75% Ca, which apparently was enough for the standard strain,
the midgets were probably not getting enough calcium because of their lower feed
intake, 65 gm vs. 96 gm daily.
Production was slightly better in 16-inch cages than in 12-inch cages, but
putting an extra hen in either size cage reduced the rate of production. However,
considering the potential for a certain space, e.g., 12 inches, 3 hens laying
at 60% produce 1.8 eggs daily, whereas 4 hens laying at 57% would produce 2.3
eggs daily. In times of high egg prices as at present, this increased yield would
be an important difference.
The midgets weighed 0.5 kg (1.1 lb) less than the standard sized strain.
However, because of the lower rate of egg production and slightly smaller eggs,
the midgets did not convert feed as well as the larger hens.
The midgets showed good livability, mortality was 5.8% vs. 23.8% for the
standard sized strain.
^Assistant Professor and Professor and Leader, Poultry Research and
Extension, respectively.
11
Table 1. Performance of a Midget vs. a Standard
Sized Strain of Laying Hens
HDEP
Feed
per day
Body
weight
Egg
weight Mortality
% gm kg gm %
Strain
Standard 71.0 96.4 1.6 57.3 23.8
Midget 46.5 64.9 1.1 55.8 5.8
Cage size
12-inch 56.7 78.2 1.4 56.9 15.8
16-inch 60,7 83.1 1.4 56.2 13.8
Density
Normal 60.2 82.3 1.4 56.5 15.8
High 57.2 79.0 1.4 56.7 13.8
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Sublethal Effects of Mercury on Growth and
Reproductive Performance of Layers
R. J. Emerick, C. E. Holmquist, R. A. Nelson and C. W. Carlson^
Introduction
Mercury in our environment has been implicated in egg shell thinning and
poor hatchability among various species of wild birds. We have used domestic
chickens to determine the effect of a range of sublethal levels of two dietary
mercury compounds, i.e., inorganic mercuric chloride and organic methylmercuric
chloride.
Methods
Day-old Shaver Starcross 288 pullet chicks were started in batteries and
given free access to a 20% protein starter diet. Ten treatments incorporated
into the diet consisted of a control, mercuric chloride providing levels of 1.25,
2.5, 5.0, 10.0 and 20.0 ppm mercury, and methylmercuric chloride providing 1.25,
2.5, 5.0 and 10.0 ppm mercury. Each treatment was replicated three times with
16 chicks per cage. At 8 weeks of age, eight chicks from each treatment were
killed to obtain tissues for mercury analysis. At that time, the remaining 40
birds in each treatment were divided into four replicates of 10 birds each and
placed in 24-inch cages in a layer house where they remained for the duration
of the experiment. Additional birds were killed at 16 and 33 weeks of age,
reducing numbers in each cage to six birds each (total of 24 birds per treatment).
Except for subsequent mortality, these were continued through a coaplete egg-
laying cycle.
Egg production was measured daily and egg—quality measurements were made biweekly
on a one-day collection of eggs. At two intervals during the laying cycle, the
hens were inseminated artificially using semen from normal nontreated males, anH
eggs were collected for hatching. A maximum of 30 eggs from each treatment replicate
(120 eggs per treatment) was set. Eggs failing to hatch were opened and the embryos
were examined visually for abnormalities. After hatching, chicks were weighed,
placed in batteries and fed a 20% protein starter diet. Growth and survival were
measured over a period of 4 weeks.
Results
Weight gains and tissue mercury concentrations for birds during the pre-
laying growth period are shown in Table 1. There were no obvious effects of either
form of mercury on growth of chicks to 33 weeks of age. Mercury concentrations
^Professor, Station Biochemistry; Former Superintendent; Superintendent,
oultry Research Center; and Professor and Leader, Poultry Research and Extension.
"
In all tissues analyzed, i.e., kidney, liver, muscle and brain, reached approximate
^na•^^^^n^1nl concentrations within 8 weeks for birds fed the Inorganic mercuric chloride.
Concentrations of mercury In the kidneys of these birds were two.to four times
higher than mercury concentrations In the livers. However, mercury concentrations
In the muscle and brain of Inorganic-mercury fed birds were no higher than for
controls.
Birds fed methylmercurlc chloride had mercury concentrations In all tissues
higher than for those fed the same level of Inorganic mercury. Concentrations
of mercury In kidney reached a high of approximately 21 ppm when 10 ppm methyl-
mercury were fed. Mercury concentrations In kidney did not Increase noticeably
between the 8- and 33-week sampling periods. However, levels of mercury In liver,
muscle and brain Increased by one and one-half to two times between these periods.
Detrimental effects of mercury on egg production and quality were restricted
to groups fed the highest levels of methylmercury (I.e., 5 and 10 ppm mercury).
Birds fed 10 ppm methylmercury, In addition to producing fewer eggs, laid smaller
and misshaped eggs with rough, poorly calcified and thinner shells. When^broken,
these eggs had lower Haugh unit ratings. Other eggs, which should have contained
approximately 13 ppm mercury showed. In two hatches, a much lower rate of hatch-
ability. The few chicks produced, while slightly smaller Initially, made normal
weight gains during the post-hatching 4-week growth period.
Effects of 5 ppm dietary methylmercury were less evident while 2.5 ppm had
no obvious effect on egg quality. The presence of 8 ppm mercury In eggs from
hens fed 5 ppm methylmercury had little. If any, effect on hatchablllty or sub
sequent growth of chicks during the 4-week post-hatching period.
Although mortality during the experiment was quite high In the control group
(16% mortality), this was largely the result of cannibalism In one cage. On the
other hand, mortality was higher (33% loss) for birds fed 10 ppm methylmercury.
It appears from these studies that Inorganic mercury up to a level of 20
ppm In the diet of chickens does not Influence growth, egg production, egg quality
or hatchablllty. Methylmercury at levels of 2.5 ppm or less also appears to be
well tolerated with no visible harmful effects. Effects of higher levels became
Increasingly severe with progression of the experiment.
The results reported here are not necessarily applicable to wild birds that
may be exposed to various stresses not experienced by the confined chickens used
In these studies. These studies are being continued through a second egg-laying
cycle for longer term observations.
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Table 1. Growth and Tissue Mercury Levels of Mercury-fed Chicks
During a Pre-laying Growth Period
Weight 8 weeks
Tissue mercury levels - ppm
33 weeks
Treatment 4 weeks 8 weeks 32 weeks Brain
gm gm gm
Control 288 624 1640 0.26 0.18 0.08 0.11 0.39 0.16 0.06 0.14
Inorganic mercury, ppm
1.25 299 672 1650 1.54 0.38 0.14 0.12 1.62 0.21 0.02 0.09
2.5 293 650 1620 2.74 0.90 0.06 0.08 1.98 0.50 0.03 0.06
5.0 300 673 1670 5.18 1.80 0.06 0.08 5.62 1.62 0.25 0.06
10.0 294 649 1710 6.42 2.52 0.12 0.10 9.58 2.68 0.02 0.08
20.0 309 644 1670 12.62 4.90 0.06 0.06 10.28 10.04 0.05 0.11
Methylmercury, ppm
1.25 267 648 1680 3.96 3.46 0.94 0.62 3.64 6.92 1.58 1.18
2.5 289 661 1680 6.78 6.80 1.70 1.36 5.34 10.03 2.98 1.89
5.0 279 631 1640 12.42 15.02 3.33 2.81 11.98 20.04 6.66 4.00
10.0 288 668 1670 21.76 23.30 6.62 4.96 20.39 41.08 13.32 8.21
^Initial weight at 1 day of age = 35 grams.
Table 2. Production Data for Mercury-fed Hens During
A 26 Week Egg-laying Period
Mercury
Hen-day Feed Cgg Egg shell Haugh content
Treatment production consumed weight thickness units of eggs Mortality
% gm/day gm ma X 10^ ppm %
Control 79.5 111.1 59.5 40.5 82.9 0.03 16.7
Inorganic mercury, ppm
1.25 74.7 108.0 59.8 39.6 82.4 0.09 8.3
2.5 81.9 110.3 59.8 38.8 82.5 0.18 4.2
5.0 78.7 111.1 60.3 40.2 82.1 0.41 0.0
10.0 78.4 110.1 60.3 40.0 82.9 0.94 0.0
20.0 80.5 114.2 59.8 39.0 82.2 1.86 8.3
Methylmercury , ppm
1.25 82.0 110.7 59.8 39.3 80.9 1,71 4.2
2.5 78.2 112.2 59.5 40.0 80.2 3.74 4.2
5.0 72.8 111.3 55.7 41.0 73.1 8.06 12.5
10.0 55.4 110.8 51.1 37.5 67.9 13.35 33.3
Table 3. Hatchablllty of Eggs from Mercury-fed Hens
Hatch No. 1 Hatch No. 2
Hatch Av. wt. progeny Hatch Av. wt. progeny
Treatment of all eggs Initial 28 days of all eggs Initial 28 days
% , gm gm % gm gm
Craitrol 55.3 37.0 263 79.2 40.3 296
Inorganic mercury, ppm
1.25 62.7 37.4 271 70.0 41.1 302
2.5 73.1 36.1 258 77.5 40.7 290
5.0 51.7 36.7 264 70.8 42.8 297
10.0 64.2 37.1 261 81.7 40.9 292
20.0 58.3 36.1 252 77.5 40.8 287
Methylmercury
1.25
, ppm
60.2 36.9 254 80.0 40.0 299
2.5 57.5 35.4 264 78.3 39.5 307
5.0 69.7 34.1 259 68.1 35.9 290
10.0 34.0 32.7 254 25.0 . 34.2 304
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Answering Farm Questions with the SDSU Computer
Phillip E. Plumart^
Few farmers can afford to buy a computer, but there are thousands who are
renting computer services today. The Indications are that more will be doing so
as farm management questions become more complex and move rapidly beyond easy
pencll-and-paper calculations.
The computer Is one of the new tools now being utilized to help bring agri
cultural technology under control. It can focus on the problems of a single farm—
your farm.
The computer can bring specialized consulting help on various management
decisions as close to your door as the local county extension agent's office, or
In some cases, as close as your personal telephone.
Agriculture has become so complex that no one man can carry all the management
answers and alternatives In his head. Nor could any one county extension agent
act as a go-between for state university specialists located many miles away from
local fanners on Intricate Individual farm problems that would take many hours
or days to solve before the computer came along.
You, as an Individual farmer, can now consolidate the necessary Information
pertinent to your problems and put It Into simplified computer langtiage. The
Information can be communicated to the computer via local touch-tone telephone
or tjrpewrlter computer terminal systems. You can now go to such a terminal, feed
In the problem and your own personal data, wait a moment or so, and get long distance
answers. The cost Is the cranputer fee, usually $3 to $5, plus long distance telephone
diarges.
South Dakota State University Is now connected with a computer named Synthla
located at the University of Michigan, Ann Arbor, that Is performing this service
successfully for farmers In Michigan and 11 other states.
There are about 20 problem-solving programs that can currently be used. Including
buying versus custom hiring of machinery, livestock feeding planning guide. Income
tax management, general least-cost rations, least-cost swine rations, least-cost
dairy rations and others. A least-cost poultry ration program Is under development
and will soon be available on the system.
\
^Assistant Professor and Extension Poultryman.
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When Synthla leams what program you want, she clicks and beeps a bit to get
set, then in her feminine mechanical voice asks for your farm data. The local
extension agent or specialist enters your figures, using the touch-tone, push
button telephone, and Synthia replies back over the telephone. If you are not
satisfied with the answer, you can have the agent or specialist touch-phone in
siltemative data for alternative answers. The touch-tone system of computer
communication is available in the Davison County Extension Office in Mitchell.
SDSU Extension Specialists also have been using portable units throughout the
state.
South Dakota State University is also embarking on a new program called SWIDS
(Statewide Information Dissemination System). SWIDS uses the computer located
on the SDSU campus. This program utilizes a special t3rpewriter as the computer
terminal. Here again, the facilities of the computer on the SDSU campus can be
as close to you as the nearest county extension agent who may have one of these
terminals located in his office. For the present, typewriter ccmiputer terminals
are tentatively scheduled to be located in Watertown, Rapid City and Huron.
The county extension agent simply calls the computer with a regular dial
or push-button telephone and, upon receiving a certain shrill dial tone response,
connects the telephone to the tjrpewriter terminal with a special device called
an acoustic coupler. The agent can then "talk" to the computer via the typewriter.
He can request a specific program, enter in your farm data and receive a t3rpewritten
response from the computer. You can carry home with you the t3rped copy showing
your own data and the computer's answers.
Programs which have been or are under development at South Dakota State Uni
versity for terminal use include economic analysis of grassland systems for beef
production, ownership and operating costs for various machine operations, least-
cost ration formulation for feedlot cattle, estimated gain and cost projections
for growing and finishing cattle, feed mix sheet for feedlot cattle, layer flock
production summary, layer flock business analysis, beef cattle cross-breeding
systems, and beef cattle futures contract evaluation.
The first programs tentatively sdieduled to be available at the county level
include ownership and operating costs for various machine operations, least-cost
ration formulation for feedlot cattle, estimated gain and cost projections for
growing and finishing cattle, feed mix sheet for feedlot cattle, layer flock production
summary and layer flock business analysis.
Computers aren't the whole story by any means, but they are another tool
that South Dakota State University is using to continually increase its service
to you.
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Neo-Terramycln and Egg Production
C. E. Holmqulst, R. A.-Nelson and C. W. Carlson^
Do modem laying hens need antibiotics for maximum reproductive performance?
Although previous reports have shown little or no advantage for their use, there
needs to be an occcislonal check made on this question. Pullets were made available
for such a study at the Poultry Research Center this year. ^
Layer-tj^e pullets at 24 weeks of age were distributed Into floor pens with
com-cob Utter. Four replicate groups of 40 pullets and 1 cock were fed the
com soybean, 16% protein diet of Carlson and Bonzer (1970, Fact Sheet 502) and
four groups the same diet supplemented with Neo-Terramycln at 20 gm per ton (20 gm
eadi of Neomycln and TerraiiQrcln). The-study was terminated after nine 28-day
periods.
The results as shown In Table 1 Indicate that there was a slight beneficial
effect of the supplement on hen-day production In the early stages of the laying
cycle. However, by the sixth period the performance rates were Identical and
remained nearly so for the rest of the study. There was no difference In over
all performance nor was there any significant difference In feed consumption,
body weight, egg weight, or hatchablllty of fertile eggs.
These results showed that the performance of hens laying under these conditions
was not Improved by antibiotic supplementation of their feed. Although the rate
of production was not as high as Is sometimes observed In commercial flocks today,
It nevertheless was good. Only where performance has been subnormal In previous
studies have the antibiotics been shown to have a beneficial effect. Nevertheless,
Neo-Terramycln In this work was not In any way detrimental and might be considered
an Insurance factor to support superior performance under certain stresses of
environment or disease.
^Former Superintendent; Superintendent, Poultry Research Center; and Professor
and Leader, Poultry Research and Extension.
20
28-day
period Control N-T
Body
weight
Table 1. Performance of Laying Hens
as Influenced by Neo-Terramycin
Hen-day
production
C N-T
Feed per
day
N-T
Egg
weight
Z N-T
Hatch of
fertile eggs
C N-T
kg % gm gm %
1 1.52 1.50 40.7 41.5 90 86
2 1.56 1.55 77.4 79.1 112 105 — — — —
3 1.64 1.60 74.8 77.6 113 117 57 57 96 92
4 1.67 1.63 72.2 74.5 114 115 58 57 94 92
5 — — 67.6 72.2 113 116 60 59 97 96
6 — — 67.7 68.0 118 117 60 59 93 90
7 — — 66.2 66.1 125 131 61 61 96 94
8 — — 64.8 64.7 122 133 62 62 95 94
9 1.73 1.69 61.6 60.7 106 113 61 60 — —
Overall 1.62 1.59 65.9 67.2 113 115 60 59 95 93
^Forty hens in each of four floor pens on each diet.
^Neo-Terramycin supplementation at 20 gm/ton.
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Selenium Supplementation of Layer Diets
Based on Milo and Soybean Heal
E. Guenthner, C. W. Carlson and 0. E. Olson^
Previous studies with com-sby diets have shown laying hens to have improved
feed efficiency when the diets were supplemented with up to 2 ppm selenium. In
some cases, egg production was Improved, but in most instances feed intake was
simply reduced without causing a decrease in egg numbers. A study was therefore
conducted with a milo-soy diet to further evaluate this treatment.
Graded levels of selenium up to 1 ppm were fed to laying hens receiving a
milo-soy basal diet over a 9-month period. This diet was calculated to contain
15.2% protein and 3056 Calories of Hetabolizable Energy per kg and would have
contained about 0.4 ppm selenium. Four replicates of 12 hens in 12-inch cages
and four replicates of 12 hens in 16-indi cages were fed each treatment. Hen-
day egg production, feed conversion and egg size are shown in Table 1.
These results confirm previous studies showing increased production with
selenitm supplementation. The improvement has occurred even though this diet
as well as those previously used were theoretically adequate in selenium content.
However, in the present study feed efficiency was not significantly improved for
the hens that had shown an improvement in production. A further study would be
desirable to check on these observations. However, these results suggest that
a 0.50 to 0.75 ppm level of selenium supplementation would appear to be optimum.
^Assistant Professor and Professor, Poultry Research and Extension; and
Professor, Station Biochemistry, respectively.
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Table 1. Response of Laying Hens on a Hilo-Soy Diet
to Supplements of Selenium
Treatment
Hen-day-*-
production
Feed per
standard dozen
Egg
weight
ppm Se % kg gm
None 73.0ab2 1.42a2 58.Oa^
0.25 72.4a 1.48b 57.7a
0.50 76.8c 1.39a 57.7a
0.75 75.1bc 1.39a 58.4b
1.00 71.0a 1.47b 57.9a
Nlnety-8i:s DeKalb 161 pullets over a 9-month period on each treatment.
^Data followed by unlike letters are statistically different at the 0.05
level of significance.
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Some Effects of Copper Sulfate, Copper Oxide and
4-Nitrophenylarsonic Acid on Aortic Rupture
and Growth of Turkeys
E. Guenthner and C. W. Carlson^
Previous studies have shown that adding copper, as copper sulfate, to raise
the copper level to 120 ppm in low and high protein diets resulted in Increased
weight gains and reduced incidence of aortic ruptures. Without copper additives
the diets contain 8 to 12 ppm Cu. In all previous studies, 4-nitrophenylarsonic
acid was used as a blackhead preventative. It is acknowledged that "4-nitro"
depressed growth. Also sulfate ions, from various sources, have shown a sparing
effect on the sulfur amino acids, thereby promoting growth. These facts raised
several questions. Does the added copper promote growth by suppressing toxicity
of "4-nitro" or by adding sulfate ions to the diet? Also, does the added copper
increase the amount of copper stored in the liver?
A low protein series of diets, with protein ranging from a 23% starter to
a 12% finisher, was fed to 600 male and 200 female Large White poults. The experi
mental design provided three copper treatments, normal (8-12 ppm) and two sources
of copper (120 ppm) from CuSO^ and Cu20. Each copper source was fed with control
diets and with the recommended level for blackhead treatment of 0.0375% "4-nitro."
The poults were started in electric brooders and at 2 weeks were moved to 12 pens
with corn-cob litter and gas brooders. The hens were marketed at 15 weeks of
age and the tons at 24 weeks of age.
Adding copper to a level of 120 ppm increased market weights, 0.362 kg at
15 weeks and 0.489 kg at 24 weeks of age. The source of copper (oxide or sulfate)
did not affect gains.
The number of aortic ruptures were very low, probably an effect of the low
protein diets among other things. In previous tests more ruptures were associated
with higher protein diets. In this test 4, 2 and 1 aortic ruptures were associated
with the normal copper, CU2O and CUSO4 treatments, respectively.
The added dietary copper did not increase the amount of copper found in the
liver tissue. All copper values were considered well within the normal range.
Assistant Professor and Professor and Leader, Poultry Research and Extension
respectively. '
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Table 1. Effects of CtiSO^, CU2O and 4-nitrophenylarsonlc Acid on Growth,
Aortic Ruptures and Level of Liver Copper of Turkeys
Market weight
Treatment variable 15 weeks
Mixed sex
24 weeks
Males
Copper
Normal, 8-12 ppm
CU2O, 120 ppm
CuSO^, 120 ppm
kg
6.40a
6.73b
6.80b
kg
11.98a
12.47b
12.46b
Blackhead preventatlve
0 control
+ "4-Nltro" 0.0375%
6.80a
6.50a
12.73b
11.85a
Aortic ruptures
Normal
CU2O
CUSO4
number number
4
2
1
Copper content of liver
Noinnal
CU2O
CUSO4
ppm
13.69
15.18
14.44
ppm
13.64
13.09
13.82
Data followed by unlike letters are different at the 0.05 level of
significance.
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Egg Yolk Pigmentation as Influenced by
Alfalfa Heal and Various Concentrates
E. Guenthner, 0. E. Olson and C. W. Carlson^
This study was a continuation of testing natural and synthetic materials
in the production of deeply pigmented egg yolk. Thus far g-apo 8' carotenoic
acid ethyl ester (BACE) has been the most efficient pigmenter used, followed by
3-apo 8* carotenal (BAG) and then various alfalfa concentrates, alfalfa or com
gluten meal and marigold nffials. There has been a tendency for enhanced yolk color
^en the synthetic pigmenters were fed with alfalfa, suggesting synergism. This
study was therefore conducted to determine if fractions of alfalfa meal with little
or no xanthophyll would enhance the utilization of pure pigmenting material.
Caged hens, depleted of pigment on milo-soy diets, were fed as shown in Table 1.
The alfalfa residue was obtained by extracting pign^nts from a sample of 17% protein
alfalfa meal. Next, the extract was eluted from a column which retained the pigments.
Each portion of eluate and residue was divided, half of each being added to 30 kg of
basal, forming diets 2 and 3. Similarly, BAG was added to the remaining portions of
eluate and residue and incorporated in diets 4 and 6. The other diets were formed
by adding the indicated amounts to the basal. Results were scored by chemical
determinations, expressed as micrograms 8-carotene equivalents (BCE) per gram
of yolk.
In part I, yolks produced with the basal, eluate, and residue diets were very
low in pigment (BCE) and within the range expected from the basal diet. The BCE
yolk value for diet 4 (eluate + BAG) was lower than for diet 6 (residue + BAG),
^dicating that the eluate depressed the pigment value while the residue enhanced
the value. Although the BCE value of diet 5 (BAG) was intermediate, the difference
between diet 4 (eluate + BAG) and diet 6 (residue + BAG) was statistically significant.
In part II, the BCE values of the natural sources of pigment were considerably
below the values of the synthetic and combinations of natural plus synthetic pigments.
Yolk pigmentation was enhanced more than expected when any of the pigmenters were
fed with alfalfa.
^Assistant Professor; Professor, Station Biochemistry; and Professor and
Leader, Poultry Research and Extension, respectively.
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Table 1. Pigmentation of Egg Yolk Produced by Various Diet Additions
Treatments BCE^/gm yolk
Part I
Basal mllo 1.4a^
Basal + alfalfa eluate 10% Alfalfa) 1.9a
Basal + alfalfa residue (z:^ 10% Alfalfa) 5.2a
Basal + alfalfa eluate + 20 ppm BAC^ 29.8b
Basal + 20 ppm BAG 35.4bc
Basal + alfalfa residue + 20 ppm BAG 38.2c
Part II
Basal + 20 ppm marigold xanthophyll 23.9
Basal + 10% alfalfa 28.8
Basal + 10% alfalfa + 20 ppm BAG 49.2
Basal + alfalfa + marigold 54.5
Basal + 20 ppm BAGE^ 59.2
Basal + 10% alfalfa + 20 ppm BAGE 93.4
i^B-carotene equivalents In mlcrograms.
^B-apo 8' carotenal.
^B-apo 8' carotenolc acid.
^Data followed by imllke letters are different at the 0.05 level of
significance.
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Turkey Performance as Influenced by Egg Dipping
E. Guenthner and C. W. Carlson^
This experiment has not been completed. The data shown were obtained at
12 weeks. Eggs from a breeder flock with a known history of Ifycoplasma gallisepticum
infection were dipped in a solution containing a combination of 2800 ppm Tylan and
MOO ppm Neomycin before Incubation. The eggs were first dipped in warm water
(98° F) for 5 minutes and then into the cold (38° F) antibiotic solution for 10
jinutes^Batches of 50 eggs Increased in weight from 6 to 18 grams from this treat-
^t, thus showing an average uptake of 0.68 meg of tylosin and 0.49 meg of Neomycin
for the younger eggs and 0.61 and 0.43 meg for the older eggs, respectively. Some
of the eggs were 3 weeks old when set and the balance 1 week. Therefore, the old
and young eggs were set separately. Results would indicate that the age of the eggs
and dipping affected 7-day fertility and hatchability. Last year the eggs were dipped
using a vacuum method.
The poults all were fed the same standard turkey starter and grower diets.
All hens were eliminated at 8 weeks of age. Gains of the toms have been about
average for 12 weeks. However, the nondipped stock were significantly lighter
than those dipped by 150 grams. Feed conversion was the same for all treatments.
The flock appears to be in good health and mortality has been minimal.
^Assistant Professor and Professor and Leader, Poultry Research and Extension,
respectively.
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Table 1. Turkey Performance as Influenced by Egg Dipping
Old New Not dipped Dipped
Fertility, 7 day, % 73.0 86.8 82.3 77.5
Hatchablllty, % 45.8 58.3 57.4 46.7
Weight, 12 wk., kg 5.41 5.47 5.36a^ 5.51b
Feed/gain, 12 wk. 1.9 1.9 1.9 2.0
Mortality, % 8.0 5.0 6.0 4.0
^Data followed by unlike letters are different at the 0.05 level of
significance.
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Dietary Energy Level and Copper Source and Their Effects
on Fat Composition of Turkeys
R. A. Nelson and C. W. Carlson^
Research suggesting a relationship between diet and blood cholesterol levels
has caused people to become more concerned about the type of fat in their diets.
If the claims by the American Heart Association turn out to be right, the livestock
and meat industries need to be ready to meet the change in consumer demand. Past
experiments at this station have shown that fat type could be readily altered
by diet. Other research with swine has shown copper additions increase the level
of unsaturated fats.
Two experiments that considered the effect of copper or yellow grease additions
on fatty acid composition have been conducted. Carcasses from the growth study
reported here (A.S. Series 73-22) and the growth study reported last year (A.S.
Series 72-15) were made available for this work.
Adipose tissue collections were taken at slaughter. Two methyl esters were
made of each fat sample and these, in turn, were analyzed in replicate for fatty
acid content by gas-liquid chromotography.
The addition of yellow grease to the diet (Table 1) caused highly significant
increfises in iiyristic, stearic and oleic acids and highly significant decreases
in linoleic and linolenic acids. Advancing age caused a highly significant effect
on myristic, stearic, palmitoleic and oleic acids. The decrease in saturated
fatty acids and the increeise in the monotmsaturated fatty acids can be attributed
to the increased level of com, and therefore com oil, in the diet of the older
age birds. Copper supplementation (Table 2) did not increase the extent of total
fat unsaturation as had been reported for swine. Neither was there a consistent
alteration in individual fatty acid contents due to copper supplementation.
^Superintendent, Poultry Research Center, and Professor and Leader, Poultry
Research and Extension.
30
05
H
Table 1. Effect of Age and Yellow Grease (High Energy) Addition on Fatty Acid
Composition of Adipose Tissue of Turkeys
Energy level
Normal Normal High High Yellow grease effect Age effect
Age (weeks) High Weeks
15 23 15 23 Normal energy 15 23
No. of turkeys 9 10 10 10 19 20 19 20
Saturated, % 33.3 30.0 35.2 33.0 31.6 34.1 34.3 31.5
Myrlstlc, % 1.4 0.8 1.6 1.3 1.1 1.5 1.5 1.1
Palmitic, % 22.5 21.7 22.2 22.1 22.1 22.2 22.4 21.9
Stearlc, % 9.5 7.4 11.4 9.5 8.4 10.5 10.4 8.5
Unsaturated, % 66.7 70.0 64.8 67.0 68.3 65.9 65.7 68.4
Palmltolelc, % 3.5 5.1 3.2 4.0 4.3 3.6 3.4 4.6
Olelc, % 32.1 34.2 36.8 38.4 33.1 37.6 34.5 36.3
Llnolelc, % 29.4 29.0 23.3 23.1 29.2 23.2 26.3 26.0
Llnolenlc, % 1.7 1.8 1.5 1.5 1.8 1.5 1.6 1.7
Table 2. Effect of Copper Source on Fatty Acid
Composition of Adipose Tissue in Turkeys
Treatment Control
120 ppm
Copper oxide
120 ppm
Copper sulfate
No. of turkeys 16 16 16
Saturated, %
Myristic, % 0.8 0.9 0.9
Palmitic, % 25.2 24.2 25.0
Stearici % 8.1 9.1 8.6
Unsaturated, %
Palmitoleic, % 5.3 4.7 5.0
Oleic, % 35.9 35.0 34.8
Linoleic, % 24.7 26.1 25.8
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Effects of Egg Fat and Com Oil on Blood Lipids
and Fatty Acid Parameters in Adult Rats
R. A. Nelson and C. W. Carlson^
Recent criticisms of eggs, milk and animal fats have caused Americans to
become more aware of the type of diet they are eating. Although no well-controlled
studies have shown these foods to increase the chances for a heart attack, doctors
continue to advise their patients to consume less milk, eggs and animal fats.
Past experiments at this station have shown that blood cholesterol can be
affected somewhat by type of dietary fat. Although these small changes in blood
cholesterol are many times statistically significant, the question remains, are
they physiologically important? Therefore, experiments of this tj^e should be
conducted over a longer period of time.
A study is now under way with albino rats to determine the effect of three
dietary levels of egg fat (5, 10 and 20%) compared to three levels of com oil
(5, 10 and 20%) fed isocalorically for a period of 1 year or longer. Blood samples
will be analyzed monthly for cholesterol and t'riglyceride level. The egg fat
was extracted with petroleum ether and therefore contains the egg cholesterol
plus all other lipids present in egg yolk.
^Superintendent, Poultry Research Center, and Professor and Leader, Poultry
Research and Extension.
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Effects of Moisture on the Nutritive Value
of Fermented Soybeans for Chick Growth
C. C. Chah, C. W. Carlson, G. Semenitik and C. W. Hesseltine^
It is widely recognized that the most important factor in growth of a
fermenting organism is the moisture of or relative humidity (RH) surrounding a
natural substrate. Mold spores have different minimum water requirements at different
temperatures and the presence or absence of nutrients also affects water requirements
for growth. Hence, three experiments were designed to investigate the influence
of moisture content on the nutritive value of the fermented preparations for chick
growth.
Cultures were grown oa soybeans at 23%, 29% and 37% moisture for 6, 4 and
3 days, respectively. Experimental diets were formulated together with the
uninoculated control soybeans on an isonitrogenous (15% protein) and an isocaloric
(3093 Kcal/kg) basis. The experiments were also set up to study whether or not
the effect of a bacterial contamination to cultures w£is favorable for the growth
of chicks. The average body weights and feed efficiency data at 4 weeks of age
for the three feeding trials are summarized in Tables 1 and 2.
The growth data show that the alteration of moisture and incubation period
for the cultured soybeans did not affect the results consistently. The higher
water content during fermentation did not enhance the ultimate biological value
of soy-proteins. In terms of culture effects, a significant improvement was obtained
in experiment 1 where 24 A. oryzae and 41 A. sydowi were used, whereas no beneficial
effects were observed in experiments 2 and 3. It is interesting to note that
the growth response was somewhat superior for the chicks fed bacterially contaminated
cultures. In general, an improvement in feed efficiency as the level of moisture
was increased was noted. Cultured soybeans replacing the control soybeans improved
feed utilization.
The data for amino acid analyses (Table 3) show some degree of consistency
for the various cultured soybeans as related to their growth promoting effects.
Where consistent positive growth responses were obtained, as in experiment 1, the
cultured soybeans were higher in almost every essential amino acid. On the other
hand, the data for the cultured soybeans tised in experiments 2 and 3 indicate
somewhat less amino acid content than the controls and, as a result, no positive
responses were obtained.
^Graduate Assistant; Professor of Animal Science; Professor of Plant Science
and Chief, Fermentation Lab, U.S.D.A., Peoria, Illinois, respectively.
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In stnmnary, no noticeable changes in nutritive value of cultured soybeans
due to the alteration of moisture content were found. One of the virtues, if
any, of the cultured soybeans prepared with higher moisture is that they seem
to have somewhat improved feed efficiency. The data on the amino acid profiles
of the cultured soybeans suggest that most of the responses were due to improved
protein nutrition.
Table 1. Effect of Moisture of Cultured Soybeans
on 4-week Chick Weights
Moisture
Experiment 1
1
Control A. oryzae
24
A. oryzae^
41
A. sydowi
Low (23%)
Medium (29%)
High (37%)
456.4 491.3*
483.0*
489.2*
464.3
493.3*
488.5*
486.1*
468.4
503.5**
X 456.4 487.8* 482.0* 486.0*
Moisture Control A.
Experiment 2
4 4
1 2
clavatus A. clavatus
1A. sydowi 242
2
A. sydowi 242
Low (23%)
Medium (29%)
High (37%)
511.6 525.9 508.1
518.1 490.5
512.7 492.7
519.9
531.7
527.2
501.2
501.5
504.8
X 511.6 518.9 497.1 526.3 502.5
Moisture Control
Experiment 3
7 17
A. flavus A-14,302
28
A. oryzae
67
A. pulvinus
Low (23%)
Medium (29%)
High (37%)
470.1 447.1** 442.2**
451.9* 471.7
440.9** 421.2**
446.1**
462.1
487.3*
420.8**
443.4**
409.6**
X 470.1 446.6 445.0 465.2 424.6*
Bacterially contaminated culture.
^Sterile culture.
^Significant at the 5% level.
•k* Significant at the 1% level.
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Moisture
Low (23%)
Medium (29%)
High (37%)
Moisture
Low (23%)
Medium (29%)
High (37%)
X
Moisture
Low (23%)
Medium (29%)
High (37%)
T^le 2. Effect of Moisture of Cultured Soybeans
on Feed Conversion
Control
Experiment 1^
1A, oryzae
24
A. oryzae^
44
A, sydowl
1.96
1.96
Control
1.91
1.91
Control
1.98
1.98
1.91
1.86
1.84
1.87
1.97
1.84
1.85
1.89
1.89
1.92
1.80
1.87
Experiment 2^
4 , 4 33 33 ,
A. clavatus A. clavatus A. sydowl A. sydowl
1.84
1.87
1.84
1.85
1.86
1.95
1.86
1.89
1.83
1.82
1.84
1.83
Experiment ^
7 17 28
A. flavus A-14,302 A. oryzae
2.01
1.93
2.11
2.02
1.95
1.91
2.03
1.96
2.07
1.98
1.91
1.99
1.91
1.89
1.81
1.87
67
A. pulvlnus
2.19
1.99
2.08
2.09
Bacterlally contaminated culture.
^Sterile culture.
36
Table 3. Essential Amlno Acids In the Cultured Soybeans
(m. moles/g. protein)^
Experiment 1
24 24 3 41
Amlno Acid Control A. oryzae^ A . oryzae A. sydowl
Arglnlne 0.46 0.52 0.46 0.53
Hlstldlne 0.24 0.25 0.28 0.27
Isoleuclne 0.50 0.57 0.57 0.59
Lyslne 0.29 0.50 0.50 0.51
Methlonlne 0.11 0.12 0.12 0.13
Phenylalanlne 0.44 0.44 0.44 0.48
Threonlne 0.46 0.47 0.49 0.51
Experiment 2
4 4 33 . 33 3
Amlno Acid Control A. clavatus A. clavatus A. sydowl A. sydowl
Arglnlne 0.67 0.57 0.56 0.53 0.54
Hlstldlne 0.32 0.26 0.25 0.25 0.24
Isoleuclne 0.58 0.49 0.54 0.47 0.52
Lyslne 0.67 0.52 0.51 0.48 0.46
Methlonlne 0.10 0.10 0.11 0.12 0.12
Phenylalanlne 0.50 0.42 0.42 0.40 0.44
Threonlne 0.56 0.47 0.46 0.46 0.50
Experiment 3
7 17 28 67
Amlno Acid Control A. flavus A. flavus A. oryzae A. pulvlnus
Arglnlne 0.50 0.44 0.46 0.51 0.66
Hlstldlne 0.27 0.24 0.22 0.23 0.31
Isoleuclne 0.51 0.53 0.50 0.57 0.50
Lyslne 0.58 0.41 0.46 0.46 0.57
Methlonlne 0.13 0.11 0.14 0.15 0.11
Phenylalanlne 0.46 0.50 0.44 0.49 0.55
Threonlne 0.47 0.43 0.48 0.55 0.79
Measured by Beckman Auto Analyzer.
^Bacterlally contaminated culture.
^Sterile culture.
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South Dakota State University
Brookings, South Dakota
Department of Animal Science A.S. Series 73-28
Poultry Section
Factors Influencing Calcification in the Fowl
12 3
C. W. Carlson , C. E. Holmquist and R. A. Nelson
Previous studies with turkey poults have often produced erratic results in
terms of whether or not there is a need for crude supplements in the glucose-
isolated soy diet for obtaining maximum growth and bone calcification. It seemed
apparent that some of the differences were due to variation in carry-over of
factors influencing calcification from the dam to the poult.
In view of this, it was decided to try to use Cuturnix quail as the assay
animal, thus making it possible to have complete control over the breeder diet.
Some preliminary work has shown that the quail can be used as an assay animal.
They did respond in terms of increased growth rate and bone calcification when
the glucose-isolated soy diet was supplemented with soybean meal or twice the
usual level of dicalcium phosphate.
Breeder quail performed poorly on the basal glucose-isolated soy diet as
compared to quail receiving a practical corn-soybean meal diet. Egg numbers anH
shell thickness and strength were greatly reduced and fertility and hatchability
were very poor.
A study was conducted using supplements of 1% fish meal or 2% alfalfa meal
with the basal diet for breeder quail. Both supplements allowed for a marked
increase (Ca 15%) in egg numbers produced. However, little hatchability response
was obtained from fish meal, whereas some improvement in hatchability was observed
with the alfalfa meal supplement. At the best, though, hatchability was still
poor compared to that for quail on the practical corn-soybean meal diet.
Insufficient progeny have been obtained to determine whether or not there is a
carry-over from the dams that will influence the progeny response to the rachitogenic
glucose-isolated soy protein diet.
1
Leader, Poultry Research and Extension.
Former Superintendent, Poultry Research Center.
^Superintendent, Poultry Research Center.
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South Dakota State University
Brookings, South Dakota
Department of Veterinary Science A.S. Series 73-29
Animal Disease Research
and Diagnostic Laboratory
Reported Diseases of South Dakota Poultry
M. W. Vorhies, DVM^
Diseases of poultry in South Dakota reflect the importance of the infections
and metabolic problems. The HTV vaccination program has reduced the significance
of Marek's Disease caused by DNA virus. The incidence of l3miphoid leucosis caused
by a RNA virus still causes a low but insidious mortality after about the 30th
week. An important metabolic disease has been a calcium deficiency causing
osteomalacia or cage layer paralysis. This would appear to be related to inadequate
levels of calciinn before the start of the egg laying period. Apparently the birds
are maturing earlier and their bone structure is requiring more calcium than the
NRC 2.75% suggested requirements. When the birds are in full production, not enough
calcium has been stored to meet the demand of the egg laying period. Pathologic
changes, spontaneous fractures of long bones and beading of the ventral and dorsal
rib junction occur. Another important metabolic disease is the fatty liver syndrome.
The liver becomes friable with the large fat accumulations resulting in rupture or
death due to abdominal hemorrhage. This syndrome is thought to be related to high
energy ration, reduced metabolic energy requirement in cages and a relative deficiency
of some amino acids.
^Head, Department of Veterinary Science, and Director, Animal Disease
Research and Diagnostic Laboratory.
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ANIMAL DISEASE RESEARCH AND DIAGNOSTIC LABORATORY
Poultry Disease Diagnosis 1972-1973
No. of laboratory requests by month:
JFMAMJJA
63 37 21 28 36 34 40 26
Total necropsy requests 1109
S
64
0
52
N
53
D
56
Total
510
% of
submissions
4.7
Chicken No. Turkey No.
Airsacculitis 6 Airsacculitis 5
Arizonia 2 Aortic rupture 4
Blue comb 1 Arizonia 4
Cannibalism 36 Arthritis (Staphylococcus) 1
Coccidiosis 11 Aspergillosis 1
Encephalomyelitis 1 Coccidiosis 7
Enteritis non-specific 24 Colibacillosis 6
Fatty liver syndrome 69 C.R.D. 2
Fowl cholera 1 Encephalomyelitis 2
Gout, visceral 13 Fowl cholera 1
Hemorrhagic disease 16 Histomoniasis 1
Hepatitis 3 Inanition 4
Impacted oviduct 8 Osteomalacia (Rickets) 3
Internal layer 7 Round Heart 1
Lymphoid leucosis 142 Salmonella 21
Malnutrition 13 Septicemia 3
Marek's Disease 13 Sinusitis 2
Osteomalacia 50 Trauma 4
(cage layer paralysis)
Peritonitis 35
PerOSis 2
Pullorum 1
Salmonella 3
Septicemia (non-specific) 4
Sinusitis 2
Trauma 31
Tuberculosis 1
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